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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the generation 
of a short-channel effect and a junction leakage current 
by forming a gap between the bottom surface of a gate- 
side insulation film and a silicon substrate by etching a 
liner and a gate oxide film in a crosswise direction. 
SOLUTION: For example, an Si02 liner 10 and a gate 
sidewall SiN film 1 1 are used, and further the Si02 liner 

10 on the bottom surface of the gate sidewall SiN film 

1 1 is etched in a crosswise direction by a specific 
amount, thus forming a gap with specific dimensions 
between the bottom surface of the gate sidewall SiN film 
1 1 and the silicon substrate 1. After that, by allowing 
silicon to be subjected to epitaxial growth, a facetless 
epitaxial silicon film 12 can be formed at a part in 
contact with the gate sidewall SiN film 11. Therefore, by 
injecting an impurity ion onto a substrate surface via the 
facetless epitaxial silicon film 1 2 and forming a source 
diffused layer 14 and a drain diffused layer 15, the 
generation of a short-channel effect and a junction 
leakage current can be suppressed. 
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[SDH] «^^^»*2itJ«'&y— ^ 
mos h7y^^wy-hlli(7)«{aM^ia, a> 
6o ^^StcffM^tLfclfP^ffjfe^i^y-- HUH 
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itulEv- y = ^Sffi*Ecoy-^ffl**> <fcl>* K W 
u-c-x* K KW VBli:3fts«dcS4x5-t«cJ:or, 

hue y -*<b«*3 io'KM >«*©*ffi^fflria'> y =« 

rcojg l coy — h«K«lftKi:MBy- h««i:«>B*5 
it/ffjfe^ l coy- hMKiaftK«>jiES^dc$n. hu 

iCfiFfrTS* 2 coy- MRij^&ftfii^ <fc «9 r £ £43= 20 

«5lWK3&sffffiLttv^»5>«>BllrKJB 1 coy- hfflWI&MK 

(omm t <d m k se-t s r t * wm t *- 5 it * 

Jf 1 fettcom u-<— KV-^ ■ KW>*a6Sr*r*- 

L, ^orco^ri? y h irftflBv^y 30 

J^coj&^co^co^SiSry , iiuEfg2coy- hMXMR 
RaM£ttLfc^tt#<0*nE!B 1 coy- hW«telftK<oj£ 
©co^^/u^fr^&Srx <>: Lfc»-&^, y/x< 

t a n 0<O*ft=fr»fe-rwtS:W»ti-SI(l**2E* 
(Oxi/^-^^Ky^^. K W^«i§£W^5¥*ffc 

[W**4] HuEv^y 3^x«<o*ffitt {100} , itj 
ley- h«a<ofi#*rfi]ttHuE->y ^>s^co< 1 1 o 

>^r^]T-fo«9, ^OHuEv-y =>SffitHuE«2<7)y— 40 
h«»«»i»dSffttL*VN»»^MEJBi<oy- h®m 

->y 3ygitO^S^m2 5. 2 3\ ^ 
oWE^y =^S«i:«fE*i<oy- hffilttlfilftlRojiE 

aELftv^»»<omE* 1 coy- nwBi6««<oiE®o^ 

-Y-*/l^;£rfaCO-+7££ x £ y/x<tan 
(2 5. 2 3° ) ^AftSrMfci-wtSrWai-rSW* so 



*®a>e>i&9±tf bftfc^i^— ^ Ky— ^rat;^ 
*trEy-^««*5J:t^KW ^**©*B*s«rEiyy = 

y-SS^ffiJ: 9 tit?) Jiff bftfc«ig£#o¥*fM£ffi 
iitJEy- h««<o«««c*j**ix, Rolgpg^mjEiyy 

rco^i coy- himmmmmtm^- bmmt<vm*3 
offflE-vy =>«c&*i:9tt£ZK2<o#- bwmmmm 

[»**6] iyy =>K«±«c:y- hiW^lt^ 

MEy- bi&mmte&xfffimv- h««sr«5 «t 5k. 

lWEJBi fl!>Jlft»BI«:«ftE^y = ^S^UTco^ y^ 
h y^^fflv^rHuE^2<7?jf6»fflcoa®S:3i5/^- 

ym:iiaot, a&Ey- hSffioftij^icflfrEsi 

1 wft»KS:^LTfflrE!B2<z>l6»»*jlRtt*c»«* 
WEJS 2 w|feaKT*ai^ttTv^/j:v^«<^ffirE« 1 colfe 

mrfsm 1 coifest^^ Huta^ 2 (otmrntttiteis y =» >s 

« * co m $«x§^ 

HtrE^i *5J:u ? ^2co^aBiJ^[Scotijfev'y ^>-s^co 

^toT, h9E^1 *5j:T>^2co^Ji:^ilSc7)HuEv'y 

huEv' y = lt huev y =3 id^iw 

huEv- y = vS«co^®(d y-^ft£»Jg*5 J: KW y 
HuE'>y 3>i©W< «t fc*ffi»»S:A«^y*>f K 

[»*«7] ->y ^^s«<b, 
ttia^y =xa**fficoy-^««i3J:t/K w 
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^-fyKKW vMM^H, fluey— *«**5 
rcofg i coy- hMKtttm&ffine*'-- h**fc«>nM3 

ism i oy- h««ie»K<o*t»^»*5»fl-^e>* 

y 3V36«*B^f>i&i9±*f 6><xfe3i^— Ky- 

OS h7^^^36S»«StL5#8«|ci611t?«)or, hu 
FAMES' y =^Stt*ffiA^«lixT»«Stbfcy- MflJ 

xuwre**- h«»i6»iiitwrtBfcjg*sixsy— bite 
Buisy — hife^^LmjiBv-y = coital® ± 

5. fit#*Ii, 5, 7*^r±8fci1M^:*w<— T-y K 
y-* . Ku^^WiSSrW-fS^ffiSflt 

feSfccD^ u-<— ^ y Ky-^ KM>»ig£*r-r5¥ 

U ?5>0w(07r-fey b <^ mils ^ y £<£>&i"ft 

g£ e , mia^ y 3 >mm t mmm i <^y- bmmum 
m<Dmmt<Dm<D&m*y , utiles 2 coy- hMSttft 



^*^fi*ffil^i-fe«: x t LtS^lc, y/x< 
t a n flOftftSrMfci-r t*r»«i"f-5»*«i 0IE 
|(0xi//<-fyKy^- KM >^i£&WiT<5^S 

1 2 ] mJlE > y 3 {10 0} , 

«^«EL*^sp»osjiay- h«Kifeiui(ojiES^^ 

Ky — ^flg^t^^u-^— 7 s " y K yH«)77ty 

^tftfi^tifti2 5. 2 3° , ^-oftjfSi/ y ^ys 
ts^-r^-m^y- h«B«»Kds#aEU4v^»»<D 

x £ Isf^m^^, y/x< t a n (25. 23° ) <D%t 
i**mtc-r- t SrttMK t i" S SS*« 8 E«^> 31 1/-<-^ 

20 i3] «>j3 >-m%i±^'< v7r mtrnzft l 

stiles s/ y t mkte& xx/mm^ ^-v-bmmzmo 

30 Si:, 

i <Dt&Mkm<DMm<Dmm<Dw\m>' y ^ >-s«±i-^ y ^ 

40 huI5'> y = >M^r^ Lt MIE y 3 vSffi^ffilc^qffi 
^" > S: a A L tc Wl \z. T 3. - > v % 1 f 0 n <h f z X o T , 
mllS-yy 3^ss^®tcy-^tt:««*>j;t/Ku>f ^ 
tttfeJBSrJBric-rsxSt, 

mjisy S — y— HfjfS^-<7— Rtfm&fBi 

IHtSIii:, 

tufsy ^ -y- Mi, Jfcv^-etftE^y^rKftBt*:!* 
^LfjIBv-y =v*«*ffiS:Bffi-rsxai:, 
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[9*5i4] taia^- hast*, 
&4ttE$&&Tm&&ttzk&»mt-r&n#&i 3^ 10 

[0 0 0 1] 

[0 0 0 2] MO S^^Hl^fC^T. tStt^oK* 

*t*JB±*c Cov/yt^ KJR^T i y KK* ^ 

(SALICIDErSelfAligned Sil 
i c i d e) ftfifj&SBMBSih/CV^o 

[0003] »»jbdsa!tf*cotty-^tt;ikJi*3 

[0 0 0 4] _hl£<0£ 5*S AL I C I DE 

iMiitv^y ^>is^->y -m KflsRjESas* ss 30 

XttKM>«*£0>*& (v^Myh) 
[0 0 0 5] w (DHia S3t*fd. > U == 

/u y ^ yi$rMt S ^ [c«t o t , y — ^«S«*5«fc 
fcii 9 ±tf 5 r. £ ^n^ttr 1 * s c 

[0 0 0 6] RV*T\ ^.t°^=Jf ^-r/U^y =>-BI^^L 40 

Tl«li:W^ty^aAt, S:(ciKiH^MJR 
ZHmisXisV 1M KflsRJSfcfT 5 testacy 

[0007] 5 y-^««*5 k i^^ yS« 

±\zif» = v^tf^ i/^/\sf&m£-& s y — *m*$Lte 
£V> KM yti^cons^Tc^^v^y ylio^EJ; 

y»«iP*fXh/Cv*5. 50 
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[0008] y-^iwtfcitfKMyjiWss 

1x^—^5/ Ky- ^ • KM>1Sit£:V>5o 
[0 0 0 9] HOC, t^^CO^i U-<— ^ y Ky-7. • 
KM ^«ig«r«-r*MOS h7>^**<50»r®|g|£^ 

-to 

[0 0 10] is]) =1 V^®8 1 hiM8 2 

^it^y yy a^bftsy- Mis 3***** 

nt^5o ^coy-MS8 3<OiJiHlj:S iO Z 
^—8 4&frLXm4tisV ay (SiN) d^ftSy- 
M«S i Njg|8 5#ffM£*LT^<5 0 

[001 l ] is]) nysgs i (D^stcfiy— ^ 

teifc/18 6fcJ:t;KM^fl 8 7 3ftsea«E-fr«j^» 

— *v-y = yK8 siai^KMy-yy ^yflfls 9^^- 

[0 0 12] L^L N ^oa^xi/^— Ky-^ • 
KM y^Mtt^MOS h7y^^C^ £XT<D 

[0 0 13] i"*^^,, xi/^-r^ Ky-xfl|8 8*5 
itJ«xi/^-fyKKMy«8 9(t y-MlSi 

[0014] ^(Dtctb, in U"<— 7^;/ Ky — ^BS8 8*5 
J:TJ^w<— K KM yl8 9^LTffi^^- 
y^S«II^AL, y-^t£ftl8 6^J;t;KM 

"Ctty-^tt*i8 6jo<t^KMy^tl8 mm< 
xm^mwiWk&<Di><Dktez>o 
[ooi5] by^zsxfmmmc^v*^ 

i Vch i (irgi^mWt&comttie.) oi^T^y-^ 

[0 0 16] S&fcl, 77ty h0>£Efc«Jf-Ctt*« 

r-o*fry— ****sa=i: ; :^F7yy^^^ 

[0 0 1 7] ±&(D]m< s SALICIDE»M 

[o o i 8] «£ct\ ^u^<— h*y— * • KMy 
M^o/cmos h^y^-^-etc^^tuto 

-T^^>*>, y— ^ffi*S*5j;t^ KM y^^c±(c^t°^^r 
^•v/u->y =yBtft*ritL, y-^ffltt^iu^KMy 
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[0019] La*L4ase>, aitr^^^^/v^y ayi 

^y- h^^T^&^T^r-fey hjJS4C5fc«>, 
[0 0 2 0] ^co££^ i&*)±lfds^+5>tr^-Ctt, 

[0 0 2 1 ] 

-v *^»**3 x v-? nmcD&$ii>mm & tut 
[0022] ;£^co{tiico @ ftf*, y — • y— h 20 

[0 0 2 3] 

[0 0 2 4] KV-^ • KK 1 / 

•a*tt5*»*ist a**si) tt, ^y=^s« 30 
y-h«i£:, MrE'>y = ^*«*isoy-^***3j: 

fipo^gfitfcot, away— 

h iimj&fHR i atriay- h tom&x vmmm 1 cd 
y- bmmtb»m<oe.m\^mat^ti. mmm 1 coy- h 

j&£titz%&tfmmm 1 coy- Mi^i&ftj^coj£jgco 
i*k mjtay- hm@^ { 9^^^jjg®^^(-#ffi-rs^2 

coy- MMttlfitftR^ ; iW5:^^«it5o 
[0 0 2 5] rco<*:# x mj|E->y =»vSKi:mjieS2<7) 

y- h««ifeiftiK*s#ftuft^^«»o«ifiBjB 1 coy- b 

60 w O^RStcfiHtJiE^ u ^ y Ky — *JR& t>'^u 50 



g^r^CD^^rx <b Lfe»-frlC, y/x<tan0(D^ 

[0026] me^y (»*«4) 

co±®fi {100} , Huiay- m 
Kv^y =»^st5o< 1 1 o>*isjt**>o, ^OHfji5->y 

=1 V'gStiiufiBII 2 oy- hMttffelUR£*#& LfcV*» 
^WfufEfgi coy- hMSIfttftM^lfES^^nic^lK 

U mfeyriry h^Hutav^y ^yist^tM 
WJifil2 5. 2 3° , ^^omjfSi/y a vS^<ttuiE 

*i ©y- h«sieauc<ojiEs^(7>m<oERisry , mia 

^2 coy- h«BI61WR36S^U>iv^tt»<oWE*l © 

y- bmmt&mm<D&m<o^**/i'&%fa<D^&& x t 

L^C^tC, yXx<tan (25. 2 3° ) (D0>W& 

[0027] rco<t# N BfriB^icoy- hm&tm 
2<oy- nw»i6«Bt©«-fl.tt, is^/^^y^ 

[0 0 2 8] X, ^^m(D^U^<-~ y-y YV — X • 

tt*y— mE^y = y»s*ffioy-^« 
^i'>yt>f KffliT'&s^ttSr^r-rsHuiE^y 

git^ot, sway— hm«««»tc*rt*tL, jlo 

^^^r^t^i/y =yft^f>45Sl oy- hfllfiie 

!y§i<^ rco^icoy-h^iM^^irHutay-hm^ 
t<^iB*5i^«!rE* i ^y- hwmt&ffcmo&mzMfSL 
£ti, J.omjia->y 3 wk-&»t*<cs»2<oy- h{ni 

. [0 0 2 9] X, rco^co^u--^— T-y Ky — ^ • K 

tt, *>y =«>*«±icy- nft»Bt*r^LTy-hm« 
^Mt^n^ Hfrtay- MftSKisjzt^saEy- h 

t , Huiam l <o£jKME±(cft3B l <o«»IK<Z5tt-»J: «9 b 
2W|ft»jBt«:JK*i-Sxat, l (DK«dK«:ffle 
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ley- bmmmmmz.witzm 1 <D$&mm*ifr Lxmmm 
mmxmt>tix^^^mm<Dmmmi <omm^^^^ 

^f-fZ^t^x-oxm^i-Ztth^. 

mmzmmm 2 (ommmt mm^ y ^ >mm t <Dm^m 
vi&)\z.mm£i£z>j:mk, w\mmi^xxi^2<Dmmm 
mm<Dwimi/v ^>mm(ommz^ft£-&tzvtnxi/}) 

2<D%&mmmm<Dmmi/v viiic, ffimm2<D$& 
mmkm~rz>mm^7T^v hco^v-y ^y-mzmfc 
-r^jcmt, tutfiv-y ^^m^^-^xmrn^v 

k ; XVf&ZZ. k*W@Lk LTi^o 

[oo3o] ^<Dk$, mmm\<Dmmmn, 
*^i/^>y ^i/it&mx-fo*) , Buts^2(7)^^^. ^ 20 

[0 0 3 1 ] %:$£m<D^u-<— *ry FV-x • K^V 

B («**7) tt, SfflBfy 

oT, BUfEMOS h^>-v^*<Dy— hmS^Jil^ 

^S^^fc^l coy- hMKI&iMK£, rcofgicoy-h 

- hmmt&mm<D&m^Mj&t$ti. mrisfg 1 coy- mhj 

V^o 40 

[0 0 3 2] HtlSEy- h««tt, ^ B B 0 v/y 

X> ^^P^co xi/K-f^ FV-^ • KWy 
*tt*:*i-6¥W<WS« («**8) ^yy^ysi 

i^t^fmmmztiz^kiz&ix, mmy-^mm^ 
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y- hfltffi^J6B£iiulE>'y =* k<omRXfi 

m±.xfoox. away— Mft»iK-cH*jxfc»rtjcR*t 
[0033] rcoi:#, gfftaoiu-<— ^ y Ky- 

t/m u-<— -r y K K W ^JKte, HfttSS l coy— MMI£ 

«9) Lt^5. 
[0034] rco^t, WEi^y =^**«>BtH*BB± 
comfiay- hJfei»JR*ilfrl&y- Ml:ffi^<7)Pfltc^«E$tL 

[0035] away- Mtfi, t^iti-co 

— httfiifi, ^>y^^^, Ai, Cu cov^-m^— or* 
[ 0 0 3 6] ffilBRJSIfcikBItt, ft 

[0037] X> ^^>i:#. HufSi/y =»^SS^HfffEy 

- hmmmmmk <Dwna*&f»&t£&'tz 1 

0) n <b^#m<h-r^>o 

[0 0 3 8] rco^(#; (ifnfcJSi 1) lctimjfB^u-<- 
^ 5/ Ky^K^xi/^-ry K KW>^7rt 

t^4t*i«:0, ttjfs^y 3^a«t«riay- trnm 

faBM<nm&k<n?%<n$eM$:y , RufB^-r^-— 

^■f^lCO^t^^ x ^ Lt^(^ y/x<tan0(7)^ 

[0039] rco^:^, tfjfsv-y m^m 
1 2) w^ffiti, {100} , Hutay- htffi<Dg^* 
f^jfiHufa^y =i>m^co< 1 1 o>^r*fot), ^-ohij 
fS'>y ^ ^mmkmzy ^ ^—mfrftfc^te\s^fr<Dm 
ley- h«K«»iKojeffi^<oiB^tt^i«^#fiL, a 

-f y K K i^>f yBS^7 7 1 ^ h L, Ztib7r 

5. 23 0 , *»os(ria*>y 3>*«twiiay- nw«iB 

x<tan (25. 2 3° ) ^W:t:i:^i 
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[0 0 4 0] Kc, ;©i^£Oxi/a:-7 7 Ky-^ . 
3) i>y ^yMic^777i«^Lt^; 

m*m?£?^, ±mz7s(-T—m (Si02) s 
mat, TO8B»iro»»K-e«*?nr^>iv^«<o 

loWiKillllllKjiWirWIt^tt, ffiTEJIRBIfitKIR 
buIE^- 4) (i N Mt-fo^ Mfc , 

[0 0 4 1 ] 

[0042] Ell 1 Ji, m U^<~^ ^ KV-^ • KW 

^-fyKy-^K, :fcJ;0'E]l2 (a) 75 MB l 2 

(d) (1, mu^<— K >-J^<^fiScSi§a^^-t* 
#HngEI 

[0 0 4 3] &mW#bte, =-W<—*rv Ky-^ • K 

V— b=^iy ^ST I (Shallow Tr so 
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ench Isolation) 3i y if&lZ $3 S i 

[0044] mx.it. h«js»aKo*fs-t urii 

Sws i0 2 Srffl^fcSt^ti:, Hi \ Izmir £?{z^ 
x^-f y Ky-^H8 8 *3<fct>^l"<— t 1 * K Kl/ 
^y§8 9 (xt^^r^/^ynyi) MM 
iSiOz 19 1 (^-Fx r y) CgLtlST'O 
1 1 } ftiii*^45 7 7tjy h 9 O^CS: 

[0 0 4 5] Wxtf, 112 (a) tC^-T «fc 3 
hm^S 3<DMM\ZS i O2 7^t-8 4^Lty- 

[0 0 4 6] ^r5i"5t, Ell 2 (b) lOTn9C, 

^ VHg 8 9 (^e^^rv-^/Uv'y n>Bt) #3*0^—1* 
BKLJK8 2 (SiOz 1) l:fiotdtfit5„ 
[0 0 4 7] L^3f£, S i O2 7>ft-8 4«oT 

j&s-rs/c^ y-hW82tsio 2 8 
4^x- r yt«^ti§M^^s iOzlox^y 

^ Fx> r y^ {311} i^f,4$77ty 

h 9 O^iCTli 9o 

[0 0 4 8] M12 (b) ^"*-ttllSS:«»Lft3&S 
bi/V ^><D^t°?*i/^/Uf&g:$:Mrt% Ell 2 

(c) IZTsk-rXolZ^ ^rir y h®*sy— MUMS i N 
l8 5coI®Mcgil v ta)7riry hffi^-SP 
f±, MIS i NI8 5^»l:BHlt5:i: tft 

[0 04 9] ii3H wixSrlEWi-S*iktt*Sr^i- 
H«gl^X (SEMft) T'&>3 0 

[0 0 5 0] Si NflU (f^:2 40nm) /S1O2 
IK (J¥£ : 5 0nm) <Ds<? — >_ttC > y xi >£r^ fcf^ 
(Hi 2 (b) 

[0 0 5 1 ] 112 (c) &t>*E] 1 3frbWbfrtt:£ 5 

fi#KS©a5»ffiLT^5fc#, 77^7 h9 O^i'x. 
5it4<i^y ny^xt^drv/t/^lLTlt 9o 
[0 0 5 2] El 1 2 (d) ItZTfftX 0 [Z. f 

— Y^v^mzy r^y V 9 o^tt^xu^-fy 
KV — *K8 8*5<t^u-<— r-y KKK>I8 9^ 

[0 0 5 3] *JBWtt, EH 2 (a) Ibm. IH 1 2 (d) 

&\z&m Lr^-<ycy— hi^y-cw77-fe3' h 9 oco 

I4^Wif6/c^(i, h«KKlftJK8 5 0WI4<t 
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1"5 h(DX*tbZ> 0 

[0 0 5 4] KTHBBSriMHLT, W^Sl^i 
0)J{COl>Tl^0^1-6o 

[0 0 5 5] £1\ »»jKO«««:a-<5 0 *«Bt 
tt, y-h«*lft»K©»»4:LT, gft^y^v (S 

i N) *fcttWkKft^y (Si ON) ^<7)^l£$r 

[0056] firsMeb, r<oa<oiftift«-»*fflv^fc»& 

*3ftS#5|l 0 0 nm*»ttt77*y bfcttC^^Z t& 

[0057] menm mm) ^wa^as^o 

[0 0 5 8] ::m s i Nd^ftsy- b®m&U 

m h«l»S i NR) ^/JH^^iCo^Tffc^l- 

(y- m«s i Nm<D&mtis» =■ 

f y^tx) < t a n 0 

i o 2 7 8 4^^$tt^^i/>gp»coy— hmy^ 

S i N18 5C0Jg®CD^-^^/U^^^l^^^^J^1-5 20 

r mi \c7FLtz.ffim%'&z>-tfcx+$z> 0 e<Dm 
[0 0 6 3] iBSo^Wff^D-fe^-cfflt^ix 

5 {10 0} ^x^- Jt^/££;*x/c< 110 >Jjfa<D 

*£tCH, — V^yv^^V^T {3 11} m&?T 
±y bt LX9ftffilZft±-rZ>1tlto* a = 2 5. 2 3° 

[0 0 6 4] IXJfi^S*. HRl:«4t5 7 30 

7ts/h®^ {311} (3 11} iiOt^ 

* h®^ {311} mxr> h^m^r-tv b& (_his 
t^iLfce) ^tt^i^^fc^rij;, {3ii}® 

^V^gx, S i O2 i--<0*£ y**3ei-*xtf+ 

[0 0 6 5] W_h(Dj: 9(cLty- hffllJSS i Nl8 5 

^yf^Mtsrt^t^^ 40 

[0 0 6 6] H6tt, Iii:(^l)«^LT^5^ 
s i NIStcSEttjL/cffliSfT-tt^r-fey M*£CT 

SiNHl (mt$ : 240nm) /S1O2 JJH 

[0 0 6 7] — 7>ft-TOi: ltSiON$:ffl^ 
tzm&lC&S i ONfiS i N^Cttl^ori^W 



[0 0 5 9] jfc-f* 01 IC*3V^ *>y aySSi-Cfc 
o"t\ M«S i NHg8 50T^(C^6 Si027 

-<i— 8 4^^-^ ym^mm^^m^^xm^^^y^ 
>^*i-5 0 

[0 0 6 0] wCOS, v^y =iyggJ:0'>ij 3 
R^tf^^^ir^flc**fi 1 ftto-li:-&i, S i O2 y^-T 
-8 4(C^LT^^ttfc^r-fey h 9 0O±JSfflflS 
hMttS i NJJH8 5(^JiE®(^tt1-5o 

[0 0 6 1 ] Z<Dfztb^ 7r't7 h9 0W\ y— h 
(BflSS i Njg|8 S^J&SlcStu bmStS i Nl8 

• [0 0 6 2] tt*HWtJ:5i:, 
7t^h9 oco^^^ 0tt5^:, 

■■• (SSI) 

*x, y, 6<DMffl) MJcbTi-, 77t^^M 

[0 0 6 8] L^ot, rcO^^fi, y — Mfj§£S 
i Ni 8 5C0HEg|5O^^aE1-5^Sfi:>fcv\ 
[0 0 6 9] *38W<D*»WftJK— <755fe*<0»lB 

tdOV>T, gl2 75Mll4^#BB,UTtft^1-5o 
[0 0 7 0] HI 2 7!?SEI 4 tt % 1 <DMMJtm 

OS h7^^^<Z)»Jfi*ftSr^1-#xa*r®ia-e«> 

[0 0 7 1 ] £1\ m 2 (a) lc?j*1- J: 5 

(100} ©v/yaySSKOSffiCAs Oft*) -f^- 

[0 0 7 2] #CtC[£|2 (b) {C^-TJ: 9 {C % > V >M 
l (T^ffi^S^ b 

a^rlt«3T'i^^tf r ^ J: oT S T I (Silicon T 

rench Isolation) J: o T , MO S h ^ > ^ 

Hi? (M->^(D$££) tt, «^6 0 0 nmSSt*ife 
5 Q 

[0073] 2(c) d^-TJ: 5 l^lOn 

m nm<Di%mmtm & #y * tsmmt iaot m&mm 

KJgjSLfcS, MOS h7y^^©LtV^f«E«:» 
SEl-afcfcld, ^!if^{Lfli4^^LrS«^®^ :; F^ 
^^->5^aA-T6 0 »flllMbK4«r«MI'1- 

[0 0 7 4] ftCi2 (d) tC^1-J:^tC, f^tnm 

c^y- h^bBM6±(c#^ B e B ^y =3>a>ib#sy— 

«7*r»dc1-5o r©y-M*7(Z)ft^*Ifiltti/ya 

1 o< 1 10 >*r6j(c:sA/"e*>5o 

[0 0 7 5] y-ht«7 <D**«Jtt»**fttt£JlTW 
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7 £4 5ff £ 2 0 0 n mCO^Sfiiy y =* Vl^r C VDS 

[0 0 7 6] tfclcgl 3 (e) fC^i" <fc 9 hfl^ 
7 ^-r 7 ^ (: L t^FW ^-y ?:ME(:aA t, L 

M8*5J:tfKi/>ryttlRi (LDD) 9^gBS^Wtd 
Mt5o 10 

[0 0 7 7] -Y^>-aEAO*#fi, 0iJx.f^BF2 <ZM 
>&AT*£>*Lte\ ^DiSUffiJil OKe V x K-Xf 5 X 
10 M c m- 2 -CfcSo 

[0 0 7 8] ^Ci3 (f) fc^M-J; ^®(CS i 

O2 frbte&f^Z 1 0 nmCOS i O2 7>f -i-— lOSrL P 
C VD&fC J: 0*BIU, I^TLPCVD&ia^) S i 
O2 7>f t- 1 0 ilCf^f 7 0 n m8S(0'> y 3 ^Ift 
ill**«tt& 

[0 0 7 9] S i O2 7-ft-lOtt, ilgfx^f 
>^ h y^<^fflV^S«>"e, S i0 2 7^t-l 0(7)1 20 

Wii 0 nm&gj^±<z}ijp:£g-t5 0 
[0080] »c^m 3 (g) ^-r<t 5 (-> S i O2 7 

1 0«r*>2J Kl»LT©xyf>^ h 

r^^^u y-h8ffi7offlicsi02 

i Nil 1 £^5„ 

[0081] 4*>\ *jt*«ffl"tfw:, s i 02 vj-r- 

1 O^^Hcb&v^J: 5 tc^^^y^rfTofctf^ siO 30 

2 7^ft-i owT^fo5y-hiM6raiu 

tt*u£, s i 02 7^t-i0fiMt-ct)^\ 
[0 0 8 2] rcoj: y-hBMfc:i6 

OfeBtffci) ^SiO Z 7^t"10 (LPCVDl) 

<t 9 fc#tt4i"C*> 5 r £ frbmB^'n *s-c* 

[0 0 8 3] (h) ^tiytC, 

taot, y-hftij^s i Nil lfdif^a^r^* 
^«»osio 2 7^-2— 1 o&xrjv— hafefbJKe *■ 40 

»*t5i:^fe(^ hllS i Nil 1 (D&M(DS 
i O2 1 0*5«fctfy- httl6«^^]Cx 

y^^^-t^ztizXV , S i O2 7 1 0*sJ;i>* 
y- KgKfci6£y- MJUJMS iNRi 1 J: 9 t>rtflj<z> 

[0 0 8 4] ^^r% tIlW'>y zsVCD^fc^^v'-v 

/vfiStfioKt-*5ft6, £® {100} ®s/y=yssi 

&/EWc^<7) {311} 77t;y KO^^Sr«!*J-T5 

3. 5° ti"tttfAV\ 50 
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[0 0 8 5] Ull Vfem LfcSEfK y fcfc, Z CI Tfi S i O 

2 1 0 ^y- nwtK6<z)*tmi»<ncttai- 

60 L^ 5 ot, S i O2 I 0&&W—hWt 

itm6<omm^M^x<D^^^^^^mx [nm] 

755 > d/x<tan25. 3° Sr^fcl" J: 3 t-^ y ^ > 

[0 0 8 6] ^MMMWiXl^ S i O2 1 0 (7) 

RSSrlOnm, ?-bm<tm 6 <Dmm*%C nmtLX 
V^. ^rT% y-MMt«6 0KftJ!/r3nmit 

ftf2\ d=13ift5^ x>2 7. 5«ti-*u£& 

[0 0 8 7] ~<DJ; 3iatS i O2 7^t-10*5«t 

tcj: «9 , hits i Nil l ojEffii: vy =»^s« 

£ (nmizttmfe^mn&mftftmztiz r <h M4s 0 

[0 0 8 8] ^(C(U4 (i) (C^-Tct 9 IC, %1®m9l=- 
fc - *^^^W£SJ£t::<fc «9 , S i 027^ft-l Ojoi 

b mitm 6 &»*itstifcy^tefti s *> * 

U 5 K U>T ^IfcfiWS 9 Jifdff $ 5 0 n miS^x fcf* * > 

[0 0 8 9] ^t^^v'-y/Uv'y ^yfil 2 (7)Jg 

Ltf±, WitfS i H 2 C 1 2 Jf^kHC 1 7? 

fc, EE^«, Wttfl 0To r r -&(0ffi;ffi*lcRj£1- 
5o 4*3, I^iLtlt S i H 4 #*5:ffl^Tfc 

[0 0 9 0] ^t^^v^/l^y = >il 211, ^<Dm 
m&l 0 nm^ffi<D&&<D%)M®iVgXl^ S i O2 7>f 
1 0 ir^-T^fc^ {3 11}B©77ty M3?r4 

[0 0 9 1 ] tLt, J&fij^it^ 1 0 nm$:i 

7rtyM3tty-H«SiN7^t-i 

S i Nfl l<D«|ffitC»UttjftSP>«*i-5o 
[0 0 9 2] Lfc^ot, h^^^T^^*5^T, 
xt^^^t/^y^^ll 2li, ^*I^10nm 

[0 0 9 3] fcfcl, ^r^y h^^C^l/^J: 

fc^jctt, xt'^^t^y^yni 2^y- hfnj^ 

S i Nil KOjSffi^b^BtWi, 100nm*|T'fc 
5^Pfc^ 0 1 0 0 nmWiittS^ S 

[0 0 9 4] 4*5, y— hM^7 Ji^fc^f^^^^/u 

^y3y«i2ASMSJi5^ :oy-hti7i© 
^y^yltifes:^^, y-^feH5c^8*Dj:r>* F> 
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[0 0 9 5] *tz. Bfctt, s^^Kiftsa-efcSttifc 
6 *HP a s flMMxT 5 # , BM tug 3 _h Icj&g S -fr* I * c 

[0096] ^(c[2]4 (j) ic^-r j; 9 hmm 

7, hflffiS iNll 1 Sr-^^CILT. ^Wfo<< 

B^W^^-TSo ^tyftA^ll ^J^lf^BF 10 
2 (7)-ftyaAt'fcti(l ^Iifflj:4 0KeV, K— 
Xfi3 X10 15 cm" 2 -e&><5 0 
[0 0 9 7] hfflJffiS i Nil 1 iC&l,fzmWj(D^ 

-C\ if t y - ^ IS(Oi^@ t 5 
h ^ 3, i^^v ^» < TiB^«W»8^««fr#o fc y 
1 4*3ir/KM»l£ftIl 

[0 0 9 8] &(c:|g|4 (k) ^^-r J: ii^cof-y 

KftWSrffl^T, &misVD->< KR16* g BBE£*W 20 

[0 0 9 9] BIHI6»JKl7^=i>^^ h*-/U 

Alias (y— KMy«ft) 18*: 
MIT, xi/^-f^Ky^' KULAKS*:*"*" 
6MOS h7y^^^f5 o 

[0100] :;tu xt^^rv'-t/wyny 
Rl 2<D±X&isy'1M KfbttM^yt^ KJKl 6 
SrJgritLfci&s, /loisl) 2 <o±^ff 

tfz&misv-v-^ Kii 6i^ttt)S^c 

[0101] EAiiS^fcJ: 5te*3l**flS{£J:*Ltf, 7 30 

tU^-h«SiNillS:ffiv\ SfeK^— h« 
M S i NflU 1 1 <Dj&®(7> S i O2 V-f 1 0 Srfltfrl*] 

fcBr£J^*Lry— h«*s iNii lcojSffi^i^y 
hmui^ S i Nil 1 ^LfcSEfrlc^T^ri?* ho 
[0 10 2] Lfc^oT, ^©77ty h(DM^xt: 0 ^ 40 

^aAit y-*fcifcJl uisWKK >*£»Ji 1 
i^^iit^sy- h^ ^jc*3tt5*i^«*jBft<o 

HSt#5J: 5 left -5. 
[0 1 0 3] ^^Ox i^/<-ry KV- ^ ■ K 
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[0104] 15 (a) 7510 5 (c) 11, ^ l^<— r y 
KV— * • KW yiS^tf 5MOS h7>^^(0 

[0105] m2 7bmm4 tMfc-rz&wztem 
[0106] r. o^ 2 onite^sg^^ 1 (ommMM t m 

#5*fi, S i N7^f f — 1 0COft:b9 tCS i ON7^f 
f-1 9 ^rffl^tl^(^6 0 
[0107] 15 (a) (-^-rxm^T®Hi«, H^)I 

[0108] is ( b ) t^-r <£ 5 y— h 

{RiJ^S i NflHl l-CBt>ntV^iV^«(OS i0 2 7^f 

S i ON7^t- 1 9(«^[cx« 7 ^y^f^)^tt 

[0 10 9] M5 (c) tC^Ti 9^ SlftiRi 

*f VtefifcJi9_htC3C£ 5 0 n mg^<7>^fc 0 ^3r>'-Y/l'>' 
y nygi 2***1-5. 

[0110] ->y ny^xt o ^^^ t /i/^f 

lilt, S i ONteS i N^»tf^ot^^t 
-t^^^^t°^^r->-r^->y nyRl 2^SiON 
■t^»L4^fertfii-S»-g'^tt, S i NgCSLiiS 

[0 111] LfcriSoT, SiON7^t-19» 
|6l(cx y fy^$htv^<Tt, 05 (c) td^-TJ; 
3 |:7rty hO/£V^ t^^v'-Wl^y =» ^jg 1 1 ^ 

[0112] r©«^j«<xStt, Ii^SW^ 
i-EI4*-C<7?xSi:l^i:T*feSo :ol2(O^Ki: 

[0113] *389JW:* ±E***ttfc:lBJ£S;Jx 

OS h 7 ^ ^ ^l^lco^tttW Lfc^, 

[0 114] Scfci, *»W<OJB3W*16«i: Lty>-> 
>-y- h h^Vv ; ^^coK^^^[lJ7 7!/M0 9^#Be • 

[0 115] S/y 3^fo*S*«ff*«*C|t*<75*ife 
"C\ «»S!iR^#l« (STI)teJ:0*^««*»fiM-S. 

fflOi/'^ h£^ — -V^LfcfiL RIE(Reactive Ion 
Etching) tC «fc *) V y =* ^ftYkaifC*-^*^^^ ^ - > 
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[oi i6] uv?* h istcm. 

<D%&m%£ : ki$ffi£-&. CMP (Chemical Mechanical Polish 

mg) K t*x^*?x»tb%z/}) =* >mm±m £ xwmt 
[0117] t(Dm, v-y ^>mitmts<^ y^mitm 

[0118]|7 (a) ^Tjk-tX 0 Id, ^> y ^ 

2 0±^/<-/^r^t:fll2 i £ffM;U ^ 
jgfiv'y 3>22i:v'll 3yM!2 3 £r)ilfdi#^£-tt 

So 

[0 119] U>>^ b£^mu h 

[0 12 0] &{d x Fr|x_tt\ BF2#*3:Jfl^-C 1 0keV,5 
xlOH cm" 2 U&<D4kfaX~y $ — / f~ b 9 t It 

fiS^/cCS^t, LDD(Lightly Doped Drain) £ Pp«tt5« 

[0 12 1] i^ld, LP-CVD&^Srffl^T 1 Onm^gCOSi 
02Sr*6«i-**\ Xtt, ifttSi^e, d*x£y^ 
-12 5 if6 fl &V>T\ LP-CVDfe^dJ; «9 7 OnmM 
(DSim^y-f-i— 12 5MLt»ittJ: <*£8U R 
IE^J: h«»d<D*SiN&»LSiN^— HIM 2 6 

[0 12 2] m^<Dmitm9^i— M2 5tt, SiN^RIE 

[0 12 3] ft, H7- (a) td^bfcj: 3 Id, HM 

5Tfc5Si02Jf fc^^J^^^ftaS-g* 
a* 7^ft-l2 5j&s»9LTV\fU*Si*E2 0 

[0 12 4] Z.<n'ik, Si3l«^fcr^^r->^^riiftfi:fir5 

■ K WV±^#-rsSi02^^i-^^^fc§ o 

^IdJcS^^v^ldiS&^LT^y--- * • KK 
V±c7)Si02£l&i: LT:& < „ 
[0 12 6] ft7y»*lCj:5^5' hMlWj: 

^tt^y^^-Ctt, y-* * KWvloiMM 

^WCtt&<SiN^r- MJUJH2 6<DHaiOijbIt)^J' 
fy^$n5„ (B7 (b) ) 

iifS^^jT'^, {1 0 0}IS^ffl^fc»^O{3 1 1 } 
7rir y h<0£tf£»;t*fc«>ld, ilt^IltS^ 
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2 3. 5° tirti&±\,\ 

[0 12 7] Hi -CJSBLfcyW:, #2ljifi0fl<DSiO27 -f 
2 5(Dj¥S {Ct@^-r^ e S£oT, Si027-f^— 2 5 
G9J?£ 1 Onmid^LT^frfa^^V^flixte, 10/x<ta 
n25.3J:^. x>2lnm £«fci-«fc 9 Id^n y^^Srfr 

[oi2 8] 3i#tt#«*a»«3itr^^^^/udi«ffijc 

V — ^ • K l/^f yffi«ICItRW(C 5 0 nmSSwx 
t'^^/USi/f £Jf2/#ir5o 0 7 (c) T'^-r^Uffi 
10 mxn, SiH2C12/HCl^H2r*#^Lfc^^^^?rfflV\ 

1 0Torr^CO{SEE#{aMT^b: o ^^i/^yU^cS^tT9# 

[0 12 9] ^f^^rv^-r/USi^JKff^ 1 0nm*»8^ 
fi^^SBSPS-Ctt^i * v'^SiJUIfi, Si02v 

2 5 kt£1rZ>tz£>, {311} cgcoy rir h 2 8y^£ 

mXl$7T-ty b 2 8J3, SiNy— MRIJII2 6 <Dj££flid 
SiN^A- h«H2 e^SLfc^^^t: 0 ^ 
20 /I'Site, 1 0nm£l±(Dm&$: : £-tZ>b ; gyT-tey 

b 2 8jJ^i:5r ttt*^. 

[0130] m^^X. mz.it BF2^^rfflV>T4 OkeV, 
3x101 5cm" 2 ^^C7) B^tyaA^^^-^ h 

2 4&t^siN$ijM2 6 i: Lxi&t&mt-rztub 
[o i 3 i ] ft, y-* • km >fcmmuft*i&m.#i 

so &j&tfL-fZZki>X*£Z> 0 Z<DWr&, ffiti©>ftya 
[0 13 2] ^ISWtdJ: «9 7rt >y h(0^^rce^^r^ 
tub* SiNiliJ^2 6 k^^^^->^^SiM2 7 h<OfSl<0 

tt*^a:5;tiii<, y—x - Ki/ 

ffiirncSo w^fSfi, i8 (d) iCTjk-tX 
Mx.ffTE0S«^JimiftlftK2 9^r*Sffl[$^:fc«, CMP* 
40 £fT'SHiteSIBt2 9 Sr^ptafk^-frS <t <t t (d^ ^ — 

[0 13 3] 18 (e) l l Z7jk-t^o^m , 0A,m 

j&mfc£ *) v-y a V^bKSiN 23 ^^L7t^, CDE(C 
hemical Dry Etching) (C i <9 ^ $ — tf— b 2 4 CO^^ B % 
v-y 3^2 2^*f6 0 

[0 1 3 4] h 2 4^^5feL5t^g|R5^id^oV^ 

/<y77i L X J&ffc Ltci^D 3yWtR2 1 

so [0135] IW^ ^UtrlBSiNflK 2 6 Tj&COg{^#J 
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u±m^tm9 ( g ) tc^-r. Kk^ms (f) {CTjk-rxoic 

[0 13 6] »-fr»cJ:oT^y 3^JE«tOB^«*tf 

fay- httlkR3 1 2fcU*ffllESiN«« 2 6(OTJ£^«» 
&*:[2]£II]9 (h) \Z7jk-f 0 
[01.37] 199 (i) \C7jk1r£?{z*nMfflX^ ¥ 

[0 13 8] ft, Hufay- MfelSBSfi, Ta205 

[0 13 9] _h!EIU8 (d) tC^LfcXgcofgtClv'y = 
^^fbJKSiN 23Srf»5fe-TSBfC ffifGSiMMK 2 6 <E>_k 

3ftS«>-6o ^^te, MGSiNiRIS2 6©l»i:y- h 20 

[0 14 0] U&»Lft#k, 

/^SiJK 2 7 id Jg-f- 5 i£ £f id * t?3i y =f- > y £ tiz r £ 

t, y— h • y— *ra&tfy— h • KK^y^ 

[0141] ^co^i*, at^b7>"^^MiSlc • 

[0 14 2] KJSKJtJii: L-C*ft^^^Sr«ricbfe 
y- hE«i:4Sryu^Sr»fiR-r5o y- ME»3r ■ 

[0 14 3] ±^Lfc^v'^y- h h7>^^Wl 
-f ^V^&A&tfT- — /K Si3ifc>*=*S^/Uj£gfi£«o 

7 0 o l csfttt±0>Kfflifciga s »T Lfc^tcy- hffi 

j»fflt3 1 £^J&lh>5d<^T'£3 0 40 

[0144] rcoy- hi^lkK3 1 wMiioi 

\*\ ^ot, (K3axa"C*1±W*{M s iBw 6, Ta205,BS 

mcommm^m^^- bmmmt 
[0145] *fc, ±Ei3oiw(atLd »is$ 

^^^^/u^i; =i>Jii:y— hll:ffii:<oM^--a5, a: tr so 
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^^^'>y^>'M^7rt^ hie* OffiJHi:* 

[0146] rcofc^y— ^ • y— hnn&tfy— ^ • k 

[0 14 7] ±lEjat*»c|8teStLSt>«> 

[0148] «^wr, ji p H ifln&t>*y~- hwwo^paftjc 

CMP& V 31 5, y ? T fc 60 

[0 14 9] X, y— h»#lcHLTtt, CMP-CTWk: 
Srff^-rJ-^^— =.^y^: jiy^^^^j: 19 y- Mi 

[0 15 0] X, RlSBSJfcBtt LTtt, mt"? 

id, Il^y^fy, ^{b* y^/vTt) £v\, « 
HgWMt'te<, y >^r^/v/c#^ 0 B 0 i/y ay<o 
»&fi. SJC8SJtBtSrffiM!i:L*v\ y- MftlftBttt, 

v\ X, ^5— y- hS:»*LfclRlc:, ^^ 7 W 
jgg Ud^ ^y^At^I T?»»r«fc L # 1 ^fiSISISESrfir 

[0151] P-l£iSc»^»fiKi--5»^fi. BF2^^ 

[0152] f*h -tix^Jxo^ ^-^a*c*5v^r^^->a 
[0 15 3] twl, **WoSJ»Srai!ftL*v>ttH 
[0 15 4] 

[0 1 5 5] 7^^Pjcr)3i^^<— vy — * • 

g^y—^-^y— * • KM vWcoWJBE^t;<7?'>*v^S 
[BEoffii^Hn] 

[ii] «^«5xi/^-f^Ky-^. Ki/^> 
im 2 ] *mw<om 1 ojuag»«fc«s^ u^<— ^ ^ k 

y— ^ • KM>M^"t-5MOS h^y^^^^g 

[13] |9 2*C^-rfilagXStCUK<MOS h^^v 5 ^^ 
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[14] m 3 (C^-T^itXm(C^< MO S h7V^^ 

[B5] 2 © jllt»|g|:ff 5^ u^-f y K 

y— * - ^«ig*W-r«MO S ^v^^oS 

• KU>f ^«iS«r*""t*S MO S h^^^^OS! 

ig*fe^^f#xsm^^f 0 

[18] [§!7{^i-jHigXgK:jR<MOS h7>^^ 

o»ss*ftft*i-*xaia*r^-r Q 

[19] H8^t-xa»ffiH^rt«Sl$^ftl4:*:»fBia 
[Hi 0] t^co^iu^:— KV— * • KWyM 
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